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I. bj e r Vat ions on the Seed-Fejfds and Seeds o/-Poly- 
podium. In a Litter from Mr Anthony Van 
JLeeuwenhoek, F. ${. S\ 

Delft in Holland, April 24, 1 705. 

WHen I was a few years ago at a place where Poly- 
p odium grew, I viewed the Seed Veflels, that 
were in great numbers upon its Leaves ; and when I 
placed feme pieces of a Leaf before a Microfcope, I ob~ 
ferved, as did feveral others that were with, me, the Seed 
VeiTels appearing like fo many round Globules 5 and that 
foon one and foon another of them burft before our Eyes, 
which fpectacle feem'd exceeding ftrange to vs. And late- 
ly, in the middle of the laft Winter, there fell into my 
hands two Leaves of Fern, that grew upon the ftump of 
an old Willow Tree, and were almoft wirher'd 5 the 
which Leaf we call Oak Fern* 

This Leaf had a great deal of Seed in if, but the Seed 
VeiTels thereof were much larger than the Seeds of the 
Fern that grow in the Country, 

I obferved feveral little Bundles or Parcels of thefe Seed 
Vdiels, fometimes thirteen of them lying in a row by 
One another. 

Having never taken notice before, how large the Plant 
called =he Oak Fern grows' upon the Trees, I betook my 
felt in the month of February laft to'a certain place, where 
there were old Willow Trees growing upon the Banks of 
a Canal, the which Trees were no taller than the length 
of a Man : The Boughs or Branches of which had been 
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lopt off for four or five years together $ which are mofi- 
ly ufed by the Boors to make Hedges or Fences for their 
Grounds and Dwelling places; a great many of which 
Willow Trees^ by the Lopping of their Branches, perifti : 
And upon the rotten Wood of fuch Trees grows the Pa- 
Ijpodium or Fern. 

From three or four of thofe Trees I pulfd off the Fern, 
and I obferved in all thofe that I meddici with, the Plant 
was no larger than a ftngle Leaf. 

Thefe Leaves were of different fkes, fome ten times 
larger than others, and fome of them were not above two 
fingers broad, yet they alfo had Seed, in them. 

From thefe Obfervations, I infer, that the great Leaves 
had grown feverai years before they arrived at their pre- 
fent bignefs 5 and the more, becaufe the Role like parts 
were not near fo large upon the little 'Leaves as they were 
upon the great ones $ and confequently the Seed Vcflels 
fewer in number upon the one than the other. 

Among that Fern that I brought home wirli me, l 
planted eight or tm that had thick (hort Roots ^ and 
from which Roots there came new Oiiall Branches, and 
rnoftly two fuch Branches fprnng out of one Root : But 
I had one from whence four-proceeded- I planted them, 
in a Flowerpot, with -fitting Earth about -them, that I 
might purfue my Obfervations as often as I found my 
felt difpofed to it. 

I earned my Painter to draw the greateft part of one of 
the largeft Plants, to inew yoti the many Seed Veffels that 
are upon the fame, together with the unfpeakable number 
of fmall Seeds that are (hut up in each VeifeL 

Fig, 1. ABCDEF reprefents the largelt part of an 
Oak F~rn Plant, which I call. a Leaf, becaufe it lias no 
Root, but only a Stalk $ and forafmach as part of the 
Leaf was divided into feventeen Branches,, whereof ABG 
is one, we may conclude that the whole Leaf confifted of 
a great-many more* 
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Now I have often counted in one Branch only of fuch 
a, piece ot a Leaf, and in oqe row only of fuch a Branch 
as defcribed by AB 3 13 of thofe little Particles, which to 
the naked Eys appear like Elofes^ and confequentlyin the 
whole Branch ABG, fix and twenty 01 the fame in two 
Rows, which I (hall call Seed Veflels ; and when I fepa- 
rated one of thefe Seed Veilels from the reft, I obferved 
that all of thern bad very (hort kind of Stalks, whereby 
they were fattened to the Leaf; and by which they re- 
ceived their Increafe, but" to the Eye appeared no bigger 
than a Point, and the Leal (eem a clearer or mere tranfpa- 
rent there, in which place I judge there was a Canal or 
Vein of the Leaf, 

Having feparated one of thefe Rofe-like parts from the 
Leaf, and alfoas well as I could the Seed Veflels of which 
it was eompofed, from one another, I found that thenum* 
ber of thofe Seed Veflels amounted to 149. 

But in obferving others 1 did not find the number fo 
great,, which was at fometimes 120, at others 130. 

Almoft all the Seed Veflels were open, and in fome of 
them not the lead appearance of any Seed. 

This qpennefs feem'd at firft very ftrange to me, becaufe 
I could not perceive in any of them that it was occafion'd 
by any burfting or breaking in pieces 5 but when T con- 
sider 'd the matter better, I fancied to my felf that Nature 
had ordered it fo in thofe Seed Veflels, that as foon as the 
Seed was ripe, and received no further Nounfhment, the 
Seed Veflels ftiould open of courfe. 

Fig, 2. H I K L M reprefen^s one of thofe Seed Veflels, 
that was open'd more than the reft, and whereby the 
Seeds, as I imagine, were thrown out, as it always hap- 
pens in thofe Seed Veflels that open of themfelves 5 for I 
could not perceive at the Orifice the Icaft Rent or Breach : 
The faid Orifice is repreferited by LM. 

In 
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In the faid Figure, between B and O, you may cb» 
ferve 8 Screw4ike parts^ and of this Configuration are ail 
the Seed VefTels. 

Let us fnppofe now that when the Seed is ripe, and re- 
ceives no farther Nouriftimen^it.and particularly its Shell 
or Vefiel, which for the mod part is eompoted of a thin 
Membrane, (brinks in, by reaion that its moifture in dry 
weather is all exhaFd ; now this fhrinkingin is greater in 
the 8 Screw- like parts, that are described between Hand 
O, than in any other part of the Seed VeiTel, becaufe 
that the Screw-line parts are there of more than an or- 
dinary thicknefs, in comparifon of the other parts cf the 
Stcd Veflel ; by which extraordinary fbrinking the 
Seed VefTels are forcd open , and the inclofed Stcd 
thrown out. 

I have met with fome of the faid Fern Leaves, in which 
the Seed VefTels had not been yet open'd, and confer 
quently had fhed none of their Seeds, 

I have opened feveral of thefe Seed VefTels, and view* 
ed the Seeds with a Microfcope, it being impoffible for 
me to fee them with my naked Eye, or even with com- 
mon Spe&acles : I have counted above 50 Seeds in one 
of thofe Seed VefTels, the which Seeds appeared thro the 
Microfcope like thefe §, wb^h I have caufed to be drawn 

I placed fome of thofe Seeds before a Mcrofcope, that 
was more magnifying than the laft, and charged the 
Painter to draw it juft as big as it appeared to him 
thro the fameGIafs, as you may fee in Fig. 4, ST. and 
forafmuch as the fame Seed feem'd much greater to 
my Eye, I caufed it to be fo drawn, or rather fmaller 
than it really appear'd to me, as in Fig. 5. V W. 

And tho the Seeds did appear as fmallas in Fig# 3. yet 
one might perceive the Spotted Particles wherewith the 
Seeds were adorned* 

Kkkkkkkkkkk Now 
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Nov if we tarn our thoughts upon the Stalks of thefe 
Seed V tilth, as they are reprefented in Fig. 2, NH, and 
if \%t kt them wander beyond our fight, which can pe- 
netrate no farther than into the Internal Canals or Vef- 
fels* of which there lye an unfpeakable number in the 
laid Stalks, we may fafely affirm, not only that the Seed 
Veflels are produced and fed from the fame, but alfo that 
in fuch Seed Veflels there may lye 50 or more Seeds, each 
of which may be indued with particular Canals or Vef 
fels 5 and have moreover a Shell or Membrane without, 
and a Plant within 5 all which lye in fo exceeding fmall a 
Compafs, and. have fuch an unfpeakable number of Ve£ 
fels in them, that one can hardly form any manner of 
Idea of them. 

I caufed the Painter to draw another Seed Veflel, 
which was not open as the former : And whereas in Fig. 
2* the Screw-like parts of the Seed Veflel are placed op- 
posite to the fight, in thislaft the fame parts appear fide- 
ways. 

Fig. 6* A BG reprefents the Stalk thereof, BCD E FO 
the Seed Veflel itfelf, and E F the opening of that Veflel 
whereby it difebargps its Sctd. 

J caufed alfo another Seed Veflel to be drawn, that had 
not yet opend itfelf, and confequently in which the Seeds 
are ftill (hut up. 

Fig. 7. HIM (hews the Stalk, and I KLMthe Seed 
Veflel*, in which the Skrew-like parts are intercepted 
from the fight 5 and it is fo placed that you can't 'at all 
perceive whereabouts the opening fhall happen* 

In the faid Seed Veflel you may obftrve the wonderful 
Fabrick of the Membrane whereof it is coropofed, and 
the exaft Order and Regularity .of the Seams or Ribs 
thereof; but when I fhew'd a certain Genthraan the 
fame Order and Uniformity in another Creature;, be asfc'd 
me to what end it was fo Created, fince it was never to 
be feen by the naked Eye. 

The 
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The Shell or Skin of thefe Seeds is compqFed of (h 
exceeding a thin Membrane, that the Wind, or even 
the Seeds themfelves that are enclofed by it, would eafil-y 
break it, were it not fortified or ftiffned by thofe parts 
that I call the Ribs or Seams thereof, the which are much 
thicker than the reft of the Membrane, and thereby both 
the Seed and the Veflels themfelves are prefefved. 

When I (liew'd a certain Gentleman, by the help of a 
Microfcope, one of thefe Seed Veflels, as atfo the Seeds 
that f had taken out of it, he was very dciirous to know 
of what fubftance thofe Seeds were compoFed 5 but I 
thought 'twas impoffibSe for me to Fatisfie him by Differ- 
ing one of thofe Seeds 5 yet, having fuither confider'd 
of his Kequeft, I found out a means of breaking one of 
thefe fmall Seeds Fo cleverly, that no foreign Matter 
ihould intervene, or be mixt with it. 

In doing this* I was mightily furpriz'd to find a great 
deal of Oyl coming out. of one of them 3' and as each of 
thefe Seeds was of a Yellowifli Colour, Fo was the p/1 
alio, where 'twas a little thick -5 but where it was thai* 
Her, it was as clear as any Water s the other Particles, 
that lay in and about the Oyl, were ot an exceeding 
Fmallnefs. 

1 made but one little Hole or Breach In the Seel, 
whereby to fqueeze out the Oyl, and the other Par- 
ticles wherewith it was filled 5 which having done, I ob* 
ferved that the Skin or Membrane of the Seed had no 
Colour at all in it $ and then I could Fee 3 great many 
more Figures in the faid Membrane, than were diftm- 
guifhable in it before : Ad as all Seeds, chat are viewed 
with any exa&nefs, may be difcover'd to have two Mem* 
branes, Fo it is not improbable that thefe have two like- 
wife. 

Now when we confider the exceeding fmallnefs of the 

abovemention'd Seeds, 'tis cafie to conceive how the 

fame, after that they are full ripe, may be fcatter'd 
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abroad with a brisk Wind, and fome of Vrn confequcntly 
may fall upon old Rotten Trees/ and from thence re- 
ceive their Noui ifhment and Jncreafe. 

J mention d before, how the Seed Veflels upon the 
Leaves of Fern, opep'd tbemfelves (whiift J wasobferving 
them) in order to (hed their Seed, 

For my further fatisfa&ion in this matter, I took a 
Fern Leaf, . in which the Seed. Veflels being quite ripe, 
were for the moft part open, and had difcharged their 
Seed, and put it into boy ling hot Water; in this ex* 
pe&ation, that the hot Water infinuating itfelf immedi- 
ately into the Screw-like parts, as they are reprefented 
in Fig. 3. between H and O, would fo extend or fwell 
out thofe parts, that the Seed Veflels would refume the 
fame figure or appearance as when they were full of Seed 3 
and this Experiment I repeated feveral times, and al- 
ways observed that almoft all the Seed Veflels (hut up 
themfelves, jufi; after the fame manner as they were be- 
fore they discharged their Seed 5 and when 1 fpread 
thofe Seed Veflels abroad, and let them dry again, they 
were all of them as open as that which is reprefented by 
Fig. 7. 
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